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REDUCED GUARD BAND FOR POWER OVER 
ETHERNET 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority from US. Provi 
sional Patent Application Ser. No. 60/865,432 ?led Nov. 12, 
2006, entitled “Reduced Guard Band for PoWer Over Ether 
net”, the entire contents of Which are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to the ?eld of poWer 
over Ethernet and more particularly to a poWer over Ethernet 
system exhibiting a dynamic guard band preventing poWering 
of additional ports. 
[0003] The groWth of local and Wide area netWorks based 
on Ethernet technology has been an important driver for 
cabling of?ces and homes With structured cabling systems 
having multiple tWisted Wire pairs. The ubiquitous local area 
network, and the equipment Which operates thereon, has led 
to a situation Where there is often a need to attach a netWork 
operated device for Which poWer is to be advantageously 
supplied by the netWork over the netWork Wiring. Supplying 
poWer over the netWork Wiring has many advantages includ 
ing, but not limited to: reduced cost of installation; central 
iZed poWer and poWer back-up; and centraliZed security and 
management. 
[0004] Several patents addressed to this issue exist includ 
ing: US. Pat. No. 6,473,608 issued to Lehr et al., Whose 
contents are incorporated herein by reference, and US. Pat. 
No. 6,643,566 issued to Lehr et al., Whose contents are incor 
porated herein by reference. Furthermore a standard 
addressed to the issue of poWering remote devices over an 
Ethernet based netWork has been published as IEEE 802.3af 
2003, Whose contents are incorporated herein by reference, 
and is referred to hereinafter as the “af’ standard. A device 
receiving poWer over the netWork Wiring is referred to as a 
poWered device (PD) and the poWering equipment delivering 
poWer into the netWork Wiring for use by the PD is referred to 
as a poWer sourcing equipment (PSE). 
[0005] Commercially available PSEs are supplied support 
ing a single port, or supporting a plurality of ports. For clarity, 
each port of a poWer over Ethernet (PoE) controller serving a 
plurality of ports is referred to as a PSE and exhibits electrical 
characteristics as described in the “af’ standard. 

[0006] A PoE controller serving a plurality of ports prefer 
ably is provided With a poWer management functionality 
Which prevents poWering of ports When the total poWer con 
sumption of all ports draWing poWer is Within a predeter 
mined range of the available overall poWer. In an exemplary 
embodiment this is accomplished by providing a guard band 
as described in copending US. patent application Ser. No. 
10/949,208 ?led Sep. 27, 2004 entitled “METHOD AND 
APPARATUS FOR POWER MANAGEMENT IN A 
LOCAL AREA NETWORK”, published as US 2005/ 
0049758 Al, the entire contents of Which is incorporated 
herein by reference. In an exemplary embodiment the guard 
band is equal to, or greater than, the maximum poWer Which 
may be draWn by a port, or PD, disregarding the effect of 
inrush current. Thus, by implementing the guard band, no PD 
can be poWered Which Would bring the total utiliZed poWer to 
be in excess of the total available poWer. It is to be understood 
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that in the event the total utiliZed poWer is in excess of the total 
available poWer, unless poWer to at least one port is disabled, 
the poWer supply Will overload and shut doWn. 
[0007] The poWer management function further operates to 
monitor the total poWer consumption of the system. In the 
event that poWer consumption is Within the guard band limit 
of the total available poWer, no additional PDs are poWered. In 
the event that poWer consumption meets or exceed the total 
available poWer, or alternatively meets or exceeds a limit set 
beloW the total available poWer, PDs are disabled to reduce 
total poWer consumption. Preferably, PDs are disabled While 
maintaining priority, thus loW priority PDs are disabled ?rst, 
While higher priority PDs are poWered. 
[0008] Each PD is connected to a unique port of a particular 
poWer over Ethernet controller, and thus disabling the port is 
synonymous With disabling the PD. 
[0009] The above mechanism is generally satisfactory, 
hoWever in the event a small poWer supply is utiliZed, having 
a capacity on the order of 2-4 fully poWered “af’ ports, the 
guard band prevents utiliZation of a signi?cant portion of the 
poWer supply capabilities. This is particularly problematic in 
the event that the attached PDs draW poWer Well beloW the 
maximum alloWed by the “af’ standard, and thus a signi?cant 
number of PDs could be poWered in the absence of the above 
mentioned guard band. 
[0010] What is needed, and not supplied by the prior art, is 
a method of dynamically providing a guard band Which 
enables a maximal number of PDs to be poWered Without 
exceeding the capabilities of the poWer supply. 

SUMMARY OF THE INVENTION 

[0011] Accordingly, it is a principal object of the present 
invention to overcome the disadvantages of prior art. This is 
provided in the present invention by a method of dynamically 
assigning a guard band in response to a PD being poWered and 
then disabled by a poWer management functionality indica 
tive that total poWer draWn after poWering of the PD is greater 
than the maximum available poWer. In one embodiment the 
guard band is set for all ports of the system, and in another 
embodiment the guard band is set for the port Which Was 
disabled. 
[0012] In the embodiment in Which the guard band is set on 
a system Wide basis, the guard band is cleared by one of: total 
poWer consumption being less than total available poWer less 
the guard band; a PD connected to a port having higher 
priority than the port disabled by the poWer management 
functionality; and a predetermined time period has expired. 
[0013] In the embodiment in Which the guard band is set for 
the port Which Was disabled, the guard band is cleared by one 
of: a detection cycle in Which no PD is detected connected to 
the port associated With the disabled PD: and a predetermined 
time period has expired; and total poWer consumption being 
less than total available poWer less the guard band. 
[0014] In one embodiment the invention provides for a 
method of controlling a poWer over Ethernet system, the 
method comprising: sequentially poWering a plurality of 
poWered devices over communication cabling; determining a 
?rst total poWer consumption responsive to the poWering of 
the plurality of poWered devices; disabling, in the event that 
the determined ?rst total poWer consumption exceeds a pre 
determined maximum poWer level, poWer from at least one of 
the poWered plurality of poWered devices thereby reducing 
poWer consumption to less than the predetermined maximum 
poWer level; de?ning, responsive to the disabling poWer, a 
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connection power limit lower than the maximum poWer level 
by a guard band; monitoring a second total poWer consump 
tion subsequent to the disabling poWer; and enabling poWer to 
a poWered device only in the event the monitored second total 
poWer consumption is less than the connection poWer limit. 
[0015] Additional features and advantages of the invention 
Will become apparent from the folloWing draWings and 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] For a better understanding of the invention and to 
shoW hoW the same may be carried into effect, reference Will 
noW be made, purely by Way of example, to the accompany 
ing draWings in Which like numerals designate corresponding 
elements or sections throughout. 
[0017] With speci?c reference noW to the draWings in 
detail, it is stressed that the particulars shoWn are by Way of 
example and for purposes of illustrative discussion of the 
preferred embodiments of the present invention only, and are 
presented in the cause of providing What is believed to be the 
most useful and readily understood description of the prin 
ciples and conceptual aspects of the invention. In this regard, 
no attempt is made to shoW structural details of the invention 
in more detail than is necessary for a fundamental under 
standing of the invention, the description taken With the draW 
ings making apparent to those skilled in the art hoW the 
several forms of the invention may be embodied in practice. 
In the accompanying draWings: 
[0018] FIG. 1 is a high level schematic diagram of a poWer 
over Ethernet system comprising a poWer over Ethernet man 
ager providing poWer to a plurality of poWered devices over 
communication cabling; 
[0019] FIG. 2A is a depiction ofa poWered device oscillat 
ing betWeen a poWered state and a disabled state due to a 
poWer overload in accordance With the prior art; 
[0020] FIG. 2B is a depiction of a guard band in accordance 
With the prior art to prevent the oscillation of FIG. 2A; 
[0021] FIG. 3 is a high level How chart of the operation of 
the control circuitry of FIG. 1, in accordance With a principal 
of the invention, in Which a guard band is implemented for all 
ports of the system responsive to a single oscillation event; 
[0022] FIG. 4A is a high level How chart of the operation of 
the control circuitry of FIG. 1, in accordance With the prin 
ciple of the invention, in Which a guard planned is imple 
mented for the particular port responsive to a single oscilla 
tion event; 
[0023] FIG. 4B is a high level How chart ofthe operation of 
the control circuitry of FIG. 1, in accordance With the prin 
ciple of the invention, to clear the guard band responsive to a 
timer; 
[0024] FIG. 4C is a high level How chart ofthe operation of 
the control circuitry of FIG. 1, in accordance With the prin 
ciple of the invention, to clear the guard band responsive to 
detection that the disabled poWered device is no longer con 
nected; 
[0025] FIG. 5 is a high level schematic diagram of a poWer 
over Ethernet system comprising a poWer over Ethernet man 
ager providing poWer to a plurality of poWered devices over 
communication cabling, each of the ports comprising an elec 
tronically controlled sWitch and a variable current limiter in 
accordance With a principle of the invention; and 
[0026] FIG. 6 is a high level How chart of the operation of 
the control circuitry of FIG. 5, in accordance With a principal 
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of the invention, in Which a guard band is implemented for all 
ports of the system responsive to a single oscillation event. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0027] The present embodiments enable a method of 
dynamically assigning a guardband in response to a PD being 
poWered and then disabled by a poWer management function 
ality indicative that total poWer draWn after poWering of the 
PD is greater than the maximum available poWer. In one 
embodiment the guard band is set for all ports of the system, 
and in another embodiment the guard band is set for the port 
Which Was disabled. 
[0028] In the embodiment in Which the guard band is set on 
a system Wide basis, the guard band is cleared by one of: total 
poWer consumption being less than total available poWer less 
the guard band; a PD connected to a port having higher 
priority than the port disabled by the poWer management 
functionality; and a predetermined time period has expired. 
[0029] In the embodiment in Which the guard band is set for 
the port Which Was disabled, the guard band is cleared by one 
of: a detection cycle in Which no PD is detected connected to 
the port associated With the disabled PD; and a predetermined 
time period has expired; and total poWer consumption being 
less than total available poWer less the guard band. 
[0030] Before explaining at least one embodiment of the 
invention in detail, it is to be understood that the invention is 
not limited in its application to the details of construction and 
the arrangement of the components set forth in the following 
description or illustrated in the draWings. The invention is 
applicable to other embodiments or of being practiced or 
carried out in various Ways. Also, it is to be understood that 
the phraseology and terminology employed herein is for the 
purpose of description and should not be regarded as limiting. 
[0031] FIG. 1 is a high level schematic diagram of a poWer 
over Ethernet system comprising a poWer over Ethernet man 
ager 10 providing poWer to a plurality of poWered devices 20 
each over a respective communication cabling 30, further 
comprising a host 40 and a poWer source 50. PoWer over 
Ethernet manager 10 comprises a control circuitry 60, a 
detection functionality 70 associated With control circuitry 
60, a plurality of electronically controlled sWitches 80 each 
associated With a particular port 85, a plurality of current 
sensors 90 illustrated as sense resistors, and a voltage sensor 
100. The control input of each electronically controlled 
sWitch 80 is connected to a respective output of control cir 
cuitry 60, and the sense output of each of the current sensors 
90 is connected to a respective input of control circuitry 60. In 
an embodiment in Which current sensors 90 are each repre 
sented by a sense resistor, each end of sense resistor 90 is 
connected to a respective input control circuitry 60. 
[0032] The output of poWer source 50 is connected in par 
allel to the input of each electronically controlled sWitch 80 
via a respective current sensor 90. The output of each elec 
tronically controlled sWitch 80 is connected via a respective 
port 85 and a respective communication cabling 30 to a par 
ticular PD 20. There is no requirement that a PD 20 be 
connected to each port 85, and detection functionality 70 is 
operable, as Will be described further hereinto beloW, to detect 
the presence or absence of a connected PD 20. 

[0033] Each communication cabling 30 may be plugably 
connected, or directly connected, to a particular poWer over 
Ethernet manager 10 at each port 85. The combination of 
voltage sensor 100 and current sensors 90 represent a poWer 
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sensor, operable to determine both total power consumption 
of all PDs 20 connected to power or the Ethernet manager 10 
when current sensors 90 are used in combination, as well as to 

determine power consumption of each PD 20 drawing power 
from power over Ethernet manager 10 by the respective cur 
rent sensor 90. Host 40 is in communication with control 
circuitry 60. In one embodiment host 40 is in communication 
with control circuitry 60 over the network, such as an Ethernet 
network, and in another embodiment ho st 40 is directly con 
nected to control circuitry 60. 

[0034] In operation, control circuitry 60 is in communica 
tion with host 40, and receives information regarding a maxi 
mum power output of power source 50. Control circuitry 60 
further operates detection functionality 70 to detect the pres 
ence of a valid PD 20 connected over communication cabling 
30 to each port 85, and responsive to detection of a valid PD 
20 connected thereto, to close the respective electronically 
controlled switch 80 thereby powering PD 20 over commu 
nication cabling 30. Control circuitry 60 is further operable to 
monitor the power consumption of all powered PDs 20 and, as 
will be explained further hereinto below, to disable at least 
one PD 20 responsive to a power overload. It is to be under 
stood that preferably power source 50 is utiliZed so as to 
power all, or a maximal number of, detected PDs 20 without 
exceeding its rated maximal capacity. 
[0035] The desire to power a maximal number of detected 
PDs 20, while not exceeding the capacity of power source 50, 
may lead to a situation where a PD 20 is alternatively powered 
and then disabled, since powering the PD 20 leads to an 
overload condition. FIG. 2A is a depiction of a powered 
device oscillating between a powered state and a disabled 
state due to a power overload in accordance with the prior art, 
in which the x-axis depicts time and the y-axis depicts overall 
power consumption of all PDs 20 drawing power from power 
over Ethernet manager 10. The maximum power output of 
power source 50 is marked as Pdl-sconnect, since in the event 
overall power exceeds this amount at least one PD 20 is to be 
disabled, or disconnected, so as to prevent overload of power 
source 50. 

[0036] Line 200 represents a steady state power consump 
tion by one or more detected and powered PDs 20, the power 
consumption being less than P disconnect. Line 210 represents 
the detection and powering of an additional PD 20, which 
when fully powered, preferably without taking into account 
any momentary inrush current, exceeds P disconnect as repre 
sented by point 220. Control circuitry 60 then functions to 
reduce power consumption by disabling at least one PD 20. It 
is to be understood that the term disabling is synonymous 
with opening electronically controlled switch 80 associated 
with port 85 and PD 20 for which power is to be removed. 

[0037] Line 230 represents a steady state power consump 
tion, similar to line 200, which is arrived at after the discon 
nection of the PD 20 which led to the overload condition of 
point 220. Control circuitry 60 typically polls all ports 85 to 
detect an unpowered PD 20 connected thereto, and in the 
event of detection, control circuitry 60 is operative to power 
the detected unpowered PD 20 as shown by line 240 which 
represents the detection and powering of the additional PD 
20, which when fully powered, preferably without taking into 
account any momentary inrush current, exceeds P disconnect as 
represented by point 250. Control circuitry 60 then functions 
to reduce power consumption by disabling at least one PD 20 
as described above. 
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[0038] Thus, detection functionality 70, the resultant pow 
ering of a detected PD 20, and the power management func 
tionality preventing power overload, results in an oscillation 
between powering and disabling a PD 20. 
[0039] To prevent such an oscillation, the prior art teaches 
the use of a guard band as described in Us. patent application 
Ser. No. 10/949,208 ?led Sep. 27, 2004 entitled “METHOD 
AND APPARATUS FOR POWER MANAGEMENT IN A 
LOCAL AREA NETWORK” published as US 2005/ 
0049758 A1. FIG. 2B is a depiction of the guard band in 
accordance with the prior art to prevent the oscillation of FIG. 
2A, in which a limit lower than P disconnect is de?ned, the lower 
limit denoted Pnoimoreiconnect. The guard band is de?ned as 
the power range between P and Pnoimoreiconnect. 
[0040] In operation, detected PDs 20 are powered so long 
as the overall power consumption does not exceed Pnoimorei 
connect. In the event overall power consumption exceeds Pnoi 
moreiconnect, no additional detected PDs 20 are powered, how 
ever no powered PDs 20 are disabled. In the event overall 
power consumption exceeds P disconnect, as described above in 
relation to FIG. 2A, at least one PD 20 is disabled to reduce 
power consumption below Pdl-sconnect. The use of the guard 
band of FIG. 2B thus prevents the oscillation of FIG. 2A. 
However, it is to be understood that to be effective, the guard 
band of FIG. 2B is preferably suf?ciently large to prevent the 
powering of the PD 20 which draws the maximum amount of 
power, and thus the use of a static guard band prevents a 
maximal usage of the capacity of power source 50. 
[0041] FIG. 3 is a high level ?ow chart of the operation of 
control circuitry 60 of FIG. 1, in accordance with a principal 
of the invention, in which a guard band is dynamically imple 
mented for all ports responsive to a single oscillation event. In 
stage 1000, a maximum power level of power source 50 is 
input. In one embodiment the maximum power level is com 
municated from host 40, and in another embodiment the 
maximum power level is communicated directly from power 
source 50 to control circuitry 60. The maximum power level 
is denoted P disconnect. Additionally, a variable denoted P 
limit is set initially equal to Pdl-sconnect. C 

[0042] In stage 1010, control circuitry 60 operates detec 
tion functionality 70 to detect a PD 20 which is currently 
unpowered. In stage 1020, control circuitry 60 operates the 
respective electronically controlled switch 80 to connect 
power to the detected PD 20 of stage 1010. In stage 1030, the 
total power consumption of all powered PDs 20 is deter 
mined. In an exemplary embodiment the total power con 
sumption is determined by inputting the output of the various 
current sensors 90 and the output of voltage sensor 100, and 
multiplying the sum of the currents by the voltage. The cur 
rent consumption of power over Ethernet manager 10, and in 
particular control circuitry 60, is preferably deducted as a 
constant. In an alternative embodiment the maximum power 
level provided by host 40 takes into account the current con 
sumption of power over Ethernet manager 10. 
[0043] The above has been described in relation to an 
embodiment in which a single voltage sensor 100 supplies 
voltage information for all ports of power over Ethernet man 
ager 10, however this is not meant to be limiting in any way. 
In an alternative embodiment, the voltage at each port 85 is 
sensed by a respective voltage sensor (not shown) and input to 
control circuitry 60. The power consumption of each PD 20 is 
thus calculated by multiplying the current sensed by the 
respective current sensor 90 times the voltage sensed by the 
respective port voltage sensor. 

disconnect 

onnecti 
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[0044] In stage 1040, the total power consumption deter 
mined in stage 1030 is compared With P disconnect. In the event 
that total power consumption is not greater than Pdl-sconnect, 
stage 1010 as described above is performed. In the event that 
total poWer consumption is greater than Pdl-sconnect, in stage 
1050 the PD 20 to be disabled, responsive to the overload 
condition detected in stage 1040, is determined. In one 
embodiment the last PD 20 to be poWered in accordance With 
stage 1020 is determined to be the PD 20 to be disabled. In 
another embodiment the loWest priority port currently being 
poWered is determined to be the port to be disabled. In stage 
1070, poWer consumption of the PD 20 to be disabled in 
accordance With stage 1050 is determined. In one embodi 
ment poWer consumption of the PD 20 to be disabled is 
determined responsive to the associated current sensor 90, 
and in another embodiment stage 1050 is calculated after the 
operation of stage 1070, described beloW, based on the 
reduced total poWer consumption as compared to the poWer 
consumption of stage 1030. In stage 1070, poWer How to the 
PD 20 determined in stage 1050 is disabled. In an exemplary 
embodiment poWer How is disabled by opening the respective 
electronically controlled sWitch 80. 
[0045] In stage 1080, a guard band is set de?ning a connec 
tion poWer limit, Whose operation is similar to that described 
above in relation to Pnoimoreiconnect of FIG. 2B. Preferably 
the guard band is a function of poWer consumption of the 
disabled poWered device as determined in stage 1060. The 
variable Pconnm limit is set to be equal to P disconnect minus the 
determined guard band. Thus, the guard band is set by the 
operation of stage 1080 only in the event that poWer consump 
tion has exceeded the initial maximum poWer level, P discon’ 
nect. In one embodiment the guard band is equal to the poWer 
consumption of the disabled poWered device as determined in 
stage 1060 plus a predetermined value. In one further 
embodiment the predetermined value is su?icient to prevent 
oscillation betWeen states, and is preferably set on the order of 
2 Watts. 

[0046] In stage 1090, the total poWer consumption is moni 
tored. In stage 1100, the total poWer consumption monitored 
in stage 1090 is compared With the value represented by the 
variable Pconnectjmit. In the event that the monitored total 
poWer consumption is less then the value represented by 
Pconnectihmit, i.e. the total poWer consumption is beloW the 
guard band, in stage 1110 the variable PconnecLh-mit is reset to 
the initial value Pdisconnect. Thus, in the event that the total 
poWer consumption is beloW the guard band, the guard band 
is cleared by the action of stage 1110 and stage 1010 as 
described above is performed. 
[0047] In the event that in stage 1100 the total poWer con 
sumption is not less than the value represented by the variable 
connecLh-mit, in stage 1130 a timer representing the time since 

the operation of stage 1080 is compared With the predeter 
mined time limit. In the event that the timer is indicative that 
time expired since the operation of stage 1080 is greater than 
the predetermined limit, in stage 1150 the variable P 2 
limit is reset to the initial value Pdl-sconnect. Thus, in the 536311? 
that a predetermined amount of time has expired since the 
setting of the guard band, the guard band is cleared by the 
action of stage 1150. Stage 1010 as described above is then 
performed. 
[0048] In the event that in stage 1130 the timer is indicative 
that time expired since the operation of stage 1080 is not 
greater than the predetermined limit, in stage 1140 ports 
detected by detection functionality 70 are revieWed for prior 
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ity. In the event that a port exhibiting a higher priority than the 
port determined in stage 1050 and disabled in stage 1070 has 
been detected, in stage 1150 the variable PconnecLh-mit is reset 
to the initial value P disconnect. Thus, in the event that an 
unpoWered PD 20 exhibiting a higher priority than the dis 
abled port has been detected, the guard band is cleared by the 
action of stage 1150. Stage 1010 as described above is then 
performed. In the event that in stage 1140 a port exhibiting a 
higher priority than the port determined in stage 1050 and 
disabled in stage 1070 has not been detected, stage 1090 as 
described above is performed. 
[0049] The operation of stages 1130, 1140 and 1150 
described as being performed responsive to the comparing of 
stage 1100, hoWever this is not meant to be limiting in any 
Way. The operation of stages 1090 and 1100 may be per 
formed continuously, With the action of stage 1130 and/or 
stage 1140 being performed responsive to appropriate inter 
rupts, or calls, as described further beloW in relation to FIGS. 
4B, 4C. 
[0050] FIG. 4A is a high level How chart of the operation of 
control circuitry 60 of FIG. 1, in accordance With the principle 
of the invention, in Which a guard planned is implemented for 
the particular port responsive to a single oscillation event. In 
stage 2000, a maximum poWer level available from poWer 
source 50 is input. In one embodiment the maximum poWer 
level is communicated from host 40, and in another embodi 
ment the maximum poWer level is communicated directly 
from poWer source 50 to control circuitry 60. A variable 
denoted P disconnect is set equal to the maximum available 
poWer level. In stage 2010, a variable associated With each 
port 85, denoted PPOVLCOnneCtJl-mit’i is set initially equal to 
Pdismm for each port, i. 
[0051] In stage 2020, the total poWer consumption of all 
poWered PDs 20 is determined. In an exemplary embodiment 
the total poWer consumption is determined by inputting the 
output of the various current sensors 90 and the output of 
voltage sensor 1 00, and multiplying the sum of the currents by 
the voltage. The current consumption of poWer over Ethernet 
manager 10, and in particular control circuitry 60, is prefer 
ably deducted as a constant. In an alternative embodiment the 
maximum poWer level provided by host 40 takes into account 
the current consumption of poWer over Ethernet manager 10. 
[0052] In stage 2030, control circuitry 60 operates detec 
tion functionality 70 to detect a PD 20 Which is currently 
unpoWered. Preferably, control circuitry 60 operates detec 
tion functionality to detect an unpoWered PD 20 in a round 
robin fashion taking into account all unpoWered ports 85. 
[0053] In stage 2040, the total poWer consumption deter 
mined in stage 2020 is compared With PPOVLCOnneCtJl-mit’i for 
the port, i, for Which an unpoWered PD 20 Was detected in 
stage 2030. In the event that total poWer consumption is 
greater than PPWLwnnecUl-mim, stage 2030 as described above 
is performed. Thus, in the event poWer consumption is greater 
than a predetermined limit for the port, detection proceeds for 
other ports for Which poWer consumption may not be greater 
than the predetermined limit for that port. 
[0054] In the event that in stage 2040 total poWer consump 
tion is not greater than Pporticonnectihmim, optionally in stage 
2045 PPOVLCOnnecUl-mit’i for the detected port is set to be equal 
to P disconnect. Thus, in the event that total poWer consumption 
is less the guard band, as represented by Pporticonnectjmim, 
the guard band is reset to Zero. In stage 2050 control circuitry 
60 operates the respective electronically controlled sWitch 80 
to connect poWer to the detected PD 20 of stage 2030. In stage 
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2060, the total power consumption of all powered PDs 20 is 
determined in a manner described above in relation to stage 
2020. 

[0055] In stage 2070, the total poWer consumption deter 
mined in stage 2060 is compared With P disconnect. In the event 
that total poWer consumption is not greater than Pdl-sconnect, 
stage 2030 as described above is performed. In the event that 
total poWer consumption is greater than Pdl-sconnect, in stage 
2080 the PD 20 to be disabled responsive to the overload 
condition detected in stage 2070 is determined. In one 
embodiment, the last PD 20 to be poWered in accordance With 
stage 2050 is determined to be the PD 20 to be disabled. In 
another embodiment the loWest priority port currently being 
poWered is determined to be the port to be disabled. In stage 
2090, poWer consumption of the PD 20 to be disabled in 
accordance With stage 2080 is determined. In one embodi 
ment poWer consumption of the PD 20 to be disabled is 
determined responsive to the associated current sensor 90, 
and in another embodiment stage 2090 is calculated after the 
operation of stage 2100 based on the reduced total poWer 
consumption as compared to the poWer consumption of stage 
2060. In stage 2100 poWer How to the PD 20 determined in 
stage 2080 is disabled. In an exemplary embodiment poWer 
How is disabled by opening the respective electronically con 
trolled sWitch 80. 
[0056] In stage 2110, a guard band is set de?ning a connec 
tion poWer limit for the port disabled in stage 2100, Whose 
operation is similar to that described above in relation to 
P t of FIG. 2B. Preferably the guard band is a 
wimoreiconnec 

function of poWer consumption of the disabled poWered 
device as determined in stage 2090. The variable PPM connect 
Zimit,i is set to be equal to Pdl-Sconnect minus the determined 
guard band. Thus, the guard band is set by the operation of 
stage 2110 only in the event that poWer consumption has 
exceeded the initial maximum poWer level, P disconnect, and the 
guard band is set only for the port Which Was disabled respon 
sive the poWer consumption exceeding the limit. In one 
embodiment the guard band is equal to the poWer consump 
tion of the disabled poWered device as determined in stage 
2090 plus a predetermined value. In one further embodiment 
the predetermined value is su?icient to prevent oscillation 
betWeen states, and is preferably set on the order of 2 Watts. 
[0057] In stage 2120 an interrupt timer is set, to automati 
cally clear the guard band set in stage 2110 after a predeter 
mined time period. In one embodiment a single interrupt 
timer is set for all occurrences of stage 2110, and in another 
embodiment an individual timer is set for each port for Which 
a guard band is set, associated With the port. Stage 2030 is 
then performed, Which may detect and poWer other unpoW 
ered ports. 
[0058] FIG. 4B is a high level How chart ofthe operation of 
the control circuitry of FIG. 1, in accordance With the prin 
ciple of the invention, to clear the guard band responsive to 
the timer set in stage 2120 ofFIG. 4A. In stage 3000, the time 
has expired calling the routine. In stage 3010, for the port for 
Which the timer has expired, set PPOVLCOnnecUl-mit’i to P discon’ 
nect, i.e. reset the guard band to Zero. In the embodiment in 
Which a single timer is set, after a predetermined period in 
Which stage 2120 has not been performed for any port, the 
guard band is reset to Zero for all ports. In stage 3020 the 
routine returns. 

[0059] FIG. 4C is a high level How chart ofthe operation of 
the control circuitry of FIG. 1, in accordance With the prin 
ciple of the invention, to clear the guard band responsive to 
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detection that the disabled poWered device is no longer con 
nected. In the event that the round robin detection of stage 
2030 has detected that the disabled port of stage 2100 is no 
longer connected, the routine of FIG. 4C is called as described 
at stage 4000. In stage 4010, for the port 85 Which Was 
disabled in stage 2100 of FIG. 4A and for Which stage 2030 
has detected that the PD 20 is no longer connected, set PPM 
connect Zimit,i to P disconnect, i.e. clear the guard band. Thus, in the 
event that the PD 20 Which Was disabled responsive to the 
overload condition of stage 2070 is disconnected, the port 
guard band is reset to Zero. 

[0060] FIG. 5 is a high level schematic diagram of a poWer 
over Ethernet system comprising a poWer over Ethernet man 
ager 3 00 providing poWer to a plurality of poWered devices 20 
over a respective communication cabling 30, further compris 
ing a host 40 and a poWer source 50. PoWer over Ethernet 
manager 300 comprises a control circuitry 310, a detection 
functionality 70 associated With control circuitry 310, a plu 
rality of electronically controlled sWitches 80 and a plurality 
of variable current limiters 320 each associated With a par 
ticular port 85, a plurality of current sensors 90 illustrated as 
sense resistors, and a voltage sensor 100. The control input of 
each electronically controlled sWitch 80 is connected to a 
respective output of control circuitry 310, the sense output of 
each of the current sensors 90 is connected to a respective 
input of control circuitry 310, and the control input of each of 
the variable current limiters 320 is connected to a respective 
output of control circuitry 310. In an embodiment in Which 
current sensors 90 are each represented by a sense resistor, as 
illustrated, each end of sense resistor 90 is connected to a 
respective input control circuitry 310. 
[0061] The output of poWer source 50 is connected in par 
allel to the input of each electronically controlled sWitch 80 
via a respective current sensor 90. The output of each elec 
tronically controlled sWitch 80 is connected through a respec 
tive variable current limiter 320 via a respective port 85 and a 
respective communication cabling 30 to a particular PD 20. 
There is no requirement that a PD 20 be connected to each 
port 85, and detection functionality 70 is operable, as Will be 
described further hereinto beloW, to detect the presence or 
absence of a connected PD 20. Host 40 is in communication 
With control circuitry 310. In one embodiment host 40 is in 
communication With control circuitry 310 over the netWork, 
such as an Ethernet netWork, and in another embodiment ho st 
40 is directly connected to control circuitry 310. 
[0062] Each communication cabling 30 may be plugably 
connected, or directly connected, to poWer over Ethernet 
manager 300 at a particular port 85. The combination of 
voltage sensor 100 and current sensors 90 represent a poWer 
sensor, operable to determine both total poWer consumption 
of all PDs 20 connected to poWer or the Ethernet manager 300 
When current sensors 90 are used in combination, as Well as to 
determine poWer consumption of each PD 20 draWing poWer 
from poWer over Ethernet manager 300 by the respective 
current sensor 90. 

[0063] Electronically controlled sWitch 80 and variable 
current limiter 320 are illustrated as separate elements, hoW 
ever this is not meant to be limiting in any Way. In one 
embodiment, electronically controlled sWitch 80 and variable 
current limiter 320 are constituted of a single FET, or other 
transistor, in cooperation With a comparator, Whose gate is 
controlled to produce alternatively a current limiting func 
tionality in cooperation With current sensor 90, an open 
sWitch condition and a closed sWitch condition. 



US 2008/0114998 A1 

[0064] In operation, control circuitry 310 is in communica 
tion With host 40, and receives information regarding a maxi 
mum poWer output of poWer source 50. Control circuitry 310 
further operates detection functionality 70 to detect the pres 
ence of a valid PD 20 connected over communication cabling 
30 to each port 85, and responsive to detection of a valid PD 
20 connected thereto, to close the respective electronically 
controlled sWitch 80 thereby poWering PD 20 over commu 
nication cabling 30. Control circuitry 310 further sets variable 
current limiter 320 to an appropriate current limit so as to 
limit the current draWn by PD 20 to be Within a predetermined 
limit. Control circuitry 310 is further operable to monitor the 
poWer consumption of all poWered PDs 20 and, as Will be 
explained further hereinto beloW, to disable at least one PD 20 
responsive to a poWer overload. It is to be understood that 
preferably poWer source 50 is utiliZed so as to poWer all, or a 
maximal number of, detected PDs 20 Without exceeding its 
rated maximal capacity. 
[0065] Host 40 may communicate a request for increased 
poWer received over the netWork from one or more PD 20. 
Control circuitry 310, responsive to the request for increased 
poWer, the total poWer consumption and the maximum poWer 
available, determines Whether increased poWer is to be allo 
cated. In the event that increased poWer is to be allocated, 
control circuitry 310 responds to PD 20 via host 40 With an 
authorization, and in an exemplary embodiment sets variable 
current limiter 320 to an appropriate limit for the increased 
poWer. 
[0066] The above has been described in an embodiment in 
Which a variable current limiter 320 is set to an appropriate 
current limit so as to enforce a poWer allocation to PD 20 by 
controlling the current to be no more than a predetermined 
limit, hoWever this is not meant to be limiting in any Way. In 
another embodiment, variable current limiter 320 is only set 
to values appropriate to control for overload conditions, as 
described for example in the above mentioned IEEE 802.3af 
2003 speci?cation. 
[0067] FIG. 6 is a high level How chart of the operation of 
control circuitry 310 of FIG. 5, in accordance With a principal 
of the invention, in Which a guard band is implemented for all 
ports 85 of the system responsive to a single oscillation event. 
In stage 5000, a maximum poWer level available from poWer 
source 50 is input. In one embodiment the maximum poWer 
level is communicated from host 40, and in another embodi 
ment the maximum poWer level is communicated directly 
from poWer source 50 to control circuitry 60. A variable 
denoted P disconnect is set equal to the maximum available 
poWer level. In stage 5010, a variable denoted P 
set initially equal to Pdl-sconnect. 
[0068] In stage 5020, the total poWer consumption of all 
poWered PDs 20 is determined. In an exemplary embodiment 
the total poWer consumption is determined by inputting the 
output of the various current sensors 90 and the output of 
voltage sensor 1 00, and multiplying the sum of the currents by 
the voltage. The current consumption of poWer over Ethernet 
manager 300, and in particular control circuitry 310, is pref 
erably deducted as a constant. In an alternative embodiment 
the maximum poWer level provided by host 40 takes into 
account the current consumption of poWer over Ethernet 
manager 300. 

[0069] In stage 5030, control circuitry 310 operates detec 
tion functionality 70 to detect a PD 20 Which is currently 
unpoWered. Preferably, control circuitry 310 operates detec 
tion functionality to detect an unpoWered PD 20 in a round 
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robin fashion taking into account all unpoWered ports 85. 
Stage 5030 may also comprise receipt of a request for 
increased poWer from one or more PD 20 via host 40. 

[0070] In stage 5040, the total poWer consumption deter 
mined in stage 5020 is compared With Pconnectjmit. In the 
event that total poWer consumption is greater than Pconnmi 
limit, stage 5030 as described above is again performed. Thus, 
in the event poWer consumption is greater than the connection 
poWer limit, a request for increased poWer or the poWering of 
a detected unpoWered poWered device is not implemented. 
[0071] In the event that in stage 5040 total poWer consump 
tion is not greater than Pconnm limit, in stage 5050 Pconnm limit 
is reset to the default value, P disconnect. Thus, in the event that 
total poWer consumption is less the guard band, as repre 
sented by Pconnectjmit, and Will be described further beloW, 
the guard band is reset to Zero. In stage 5060, in the event the 
poWer requested in stage 5030 Was of a detected unpoWered 
poWered device, control circuitry 310 operates the respective 
electronically controlled sWitch 80 to connect poWer to the 
detected PD 20. In the event the poWer requested in stage 
5030 Was of a poWered device requesting an increased poWer, 
in an exemplary embodiment control circuitry 310 operates 
the respective variable current limiter 320 to increase the 
current limit to the PD 20 requesting the increased poWer. 
[0072] In stage 5070, the total poWer consumption of all 
poWered PDs 20 is determined in a manner described above in 
relation to stage 5020. In stage 5080, the total poWer con 
sumption determined in stage 5070 is compared With Pdl-Scon’ 
nect. In the event that total poWer consumption is not greater 
than Pdl-sconnect, stage 5030 as described above is performed. 
Thus, in the event total poWer consumption is less than the 
maximum poWer available, additional detected poWered 
devices may be poWered and/or additional poWer requests 
may be honored. 

[0073] In the event that in stage 5080 total poWer consump 
tion is greater than P disconnect, in stage 5090 the PD 20 to be 
disabled responsive to the overload condition detected in 
stage 5080 is determined. In one embodiment, the last PD 20 
to be poWered, or have poWer increased, in accordance With 
stage 5060 is determined to be the PD 20 to be disabled, or 
have the allocated poWer reduced. In another embodiment the 
loWest priority port currently being poWered is determined to 
be the port to be disabled, or have the allocated poWer 
reduced. In stage 5100, poWer consumption of the PD 20 to be 
disabled, or have poWer reduced, in accordance With stage 
5090 is determined. In one embodiment poWer consumption 
of the PD 20 to be disabled is determined responsive to the 
associated current sensor 90, and in another embodiment 
stage 5100 is calculated after the operation of stage 5110, 
described beloW, based on the reduced total poWer consump 
tion read in stage 5120, as described beloW, as compared to 
the determined poWer consumption of stage 5070. In stage 
5110 poWer How to the PD 20 determined in stage 5090 is 
disabled, or reduced. In an exemplary embodiment poWer 
How is disabled by opening the respective electronically con 
trolled sWitch 80, and poWer is reduced by setting the respec 
tive variable current limiter 320. 

[0074] In stage 5120, the total poWer consumption of all 
poWered PDs 20 is determined. In an exemplary embodiment 
the total poWer consumption is determined by inputting the 
output of the various current sensors 90 and the output of 
voltage sensor 1 00, and multiplying the sum of the currents by 
the voltage. The current consumption of poWer over Ethernet 
manager 300, and in particular control circuitry 310, is pref 
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erably deducted as a constant. In an alternative embodiment 
the maximum power level provided by host 40 takes into 
account the current consumption of poWer over Ethernet 
manager 300. 
[0075] In stage 5130, the total poWer consumption deter 
mined in stage 5120 is compared With P disconnect. In the event 
that total poWer consumption is greater than Pdl-sconnect, i.e. 
the operation of stage 5110 Was insu?icient to reduce poWer 
consumption to beloW the overload of P disconnect, stage 5090 
as described above is performed to disable another port 85, or 
reduce poWer from another PD 20. 
[0076] In the event that in stage 5130 total poWer consump 
tion is not greater than Pdl-sconnect, in stage 5140, a guard band 
is set de?ning a connection poWer limit, Whose operation is 
similar to that described above in relation to Pnoimoreiconnect 
of FIG. 2B. Preferably the guard band is a function of poWer 
consumption of the disabled poWered device determined in 
stage 5090. The variable PconnecLh-mit is set to be equal to 
dimmed minus the determined guard band. In one embodiment 

the guard band is equal to the poWer consumption of the 
disabled poWered device, or the reduced poWer, as deter 
mined in stage 5100 plus a predetermined value. In one fur 
ther embodiment the predetermined value is suf?cient to pre 
vent oscillation betWeen states, and is preferably set on the 
order of 2 Watts. 
[0077] In stage 5150 an interrupt timer is set, to automati 
cally clear the guard band set in stage 5140 after a predeter 
mined time period. Stage 5030 is then performed, Which may 
detect and poWer other unpoWered ports or increase poWer as 
requested. 
[0078] Thus, the present embodiments enable a method of 
dynamically assigning a guardband in response to a PD being 
poWered and then disabled by a poWer management function 
ality indicative that total poWer draWn after poWering of the 
PD is greater than the maximum available poWer. In one 
embodiment the guard band is set for all ports of the system, 
and in another embodiment the guard band is set for the port 
Which Was disabled. 

[0079] In the embodiment in Which the guard band is set on 
a system Wide basis, the guard band is cleared by one of: total 
poWer consumption being less than total available poWer less 
the guard band; a PD connected to a port having higher 
priority than the port disabled by the poWer management 
functionality; and a predetermined time period has expired. 
[0080] In the embodiment in Which the guard band is set for 
the port Which Was disabled, the guard band is cleared by one 
of: a detection cycle in Which no PD is detected connected to 
the port associated With the disabled PD; a predetermined 
time period has expired; and total poWer consumption being 
less than total available poWer less the guard band. 
[0081] It is appreciated that certain features of the inven 
tion, Which are, for clarity, described in the context of separate 
embodiments, may also be provided in combination in a 
single embodiment. Conversely, various features of the 
invention Which are, for brevity, described in the context of a 
single embodiment, may also be provided separately or in any 
suitable subcombination. 
[0082] Unless otherWise de?ned, all technical and scien 
ti?c terms used herein have the same meanings as are com 
monly understood by one of ordinary skill in the art to Which 
this invention belongs. Although methods similar or equiva 
lent to those described herein can be used in the practice or 
testing of the present invention, suitable methods are 
described herein. 
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[0083] All publications, patent applications, patents, and 
other references mentioned herein are incorporated by refer 
ence in their entirety. In case of con?ict, the patent speci?ca 
tion, including de?nitions, Will prevail. In addition, the mate 
rials, methods, and examples are illustrative only and not 
intended to be limiting. 
[0084] It Will be appreciated by persons skilled in the art 
that the present invention is not limited to What has been 
particularly shoWn and described hereinabove. Rather the 
scope of the present invention is de?ned by the appended 
claims and includes both combinations and subcombinations 
of the various features described hereinabove as Well as varia 
tions and modi?cations thereof Which Would occur to persons 
skilled in the art upon reading the foregoing description and 
Which are not in the prior art. 

We claim: 
1. A method of controlling a poWer over Ethernet system, 

the method comprising: 
sequentially poWering a plurality of poWered devices over 

communication cabling; 
determining a ?rst total poWer consumption responsive to 

said poWering of said plurality of poWered devices; 
disabling, in the event that said determined ?rst total poWer 

consumption exceeds a predetermined maximum poWer 
level, poWer from at least one of said poWered plurality 
of poWered devices thereby reducing poWer consump 
tion to less than said predetermined maximum poWer 
level; 

de?ning, responsive to said disabling poWer, a connection 
poWer limit loWer than said maximum poWer level by a 
guard band; 

monitoring a second total poWer consumption subsequent 
to said disabling poWer; and 

enabling poWer to a poWered device only in the event said 
monitored second total poWer consumption is less than 
said connection poWer limit. 

2. A method according to claim 1, further comprising: 
determining the poWer consumption of said at least one 

poWered device being disabled. 
3. A method according to claim 2, Wherein said guard band 

is a function of said determined poWer consumption of said at 
least one poWered device having said poWer disabled. 

4. A method according to claim 1, further comprising: 
setting said guard band to Zero after a predetermined period 

from said disabling poWer. 
5. A method according to claims 1, further comprising: 
detecting an unpoWered poWered device associated With a 

higher priority than the priority associated With said at 
least one poWered device having said poWer disabled; 
and 

setting, responsive to said detected poWered device, said 
guard band to Zero. 

6. A method according to claim 1, further comprising: 
detecting a request to increase allocated poWer to a poW 

ered device associated With a higher priority than the 
priority associated With said at least one poWered device 
having said poWer disabled; and 

setting, responsive to said detected request, said guard 
band to Zero. 

7. A method according to claim 1, further comprising in the 
event said monitored second total poWer consumption is less 
than said connection poWer limit, setting said guard band to 
Zero. 
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8. A method according to claim 1, wherein said at least one 
powered device having said poWer disabled comprises one of: 

a last poWered device of said sequentially poWered plural 
ity of poWered devices; and 

a loWest priority poWered device of said sequentially poW 
ered plurality of poWered devices. 

9. A method according to claim 1, Wherein said enabling 
poWer comprising increasing an allocated poWer to said poW 
ered device. 

10. A method according to claim 1, further comprising 
determining the poWer consumption When poWered of each of 
said disabled at least one poWered device, and Wherein said 
de?ned connection poWer limit is associated With each poW 
ered device having said poWer disabled, said de?ned connec 
tion poWer limit being de?ned individually for each disabled 
at least one poWered device as a function of said determined 
poWer consumption. 

11. A method of controlling a poWer over Ethernet system, 
the method comprising: 

sequentially poWering a plurality of poWered devices over 
communication cabling, each of said poWered plurality 
of poWered devices being associated With a unique port; 

determining a total poWer consumption responsive to said 
poWering of said plurality of poWered devices; 

disabling poWer, in the event that said determined total 
poWer consumption exceeds a predetermined maximum 
poWer level, from one of said plurality of poWered 
devices; 

de?ning, responsive to said disabling poWer, a connection 
poWer limit loWer than said maximum poWer level by a 
guard band, said guard band being associated With the 
unique port associated With said poWered device having 
said poWer disabled; 

monitoring total poWer consumption subsequent to said 
disabling poWer; and 

poWering, in the event said monitored total poWer con 
sumption subsequent to said disabling poWer is less than 
said connection poWer limit, said poWered device having 
said poWer disabled. 

12. A method according to claim 11, further comprising: 
detecting that no poWered device is connected to the unique 

port associated With said poWered device having said 
poWer disabled; and 

setting, responsive to said detecting that no poWered device 
is connected, said guard band to Zero. 

13. A method according to claims 11, further comprising: 
setting said guard band to Zero responsive to one of: 
said monitored total poWer consumption being less than 

said connection poWer limit; and 
a predetermined period elapsing from said disabling 

poWer. 
14. A poWer over Ethernet manager, comprising: 
a poWer over Ethernet control circuitry; 
a plurality of ports, each of said ports having associated 

thereWith one of a sWitch and a variable current limiter 
responsive to said poWer over Ethernet control circuitry; 
and 

at least one poWer sensor, in communication With said 
poWer over Ethernet control circuitry, and operative to 
sense an amount of poWer draWn via each of said plu 
rality of ports, 

said poWer over Ethernet control circuitry being operative 
to: 
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sequentially poWer a plurality of poWered devices each 
connected to particular one of saidplurality of ports over 
communication cabling; 

determine, via said at least one poWer sensor, a ?rst total 
poWer consumption responsive to said sequentially 
poWered plurality of poWered devices; 

disable, in the event that said determined ?rst total poWer 
consumption exceeds a predetermined maximum poWer 
level, via the operation of said associated one of a sWitch 
and a variable current limiter, poWer from at least one of 
said poWered plurality of poWered devices thereby 
reducing poWer consumption to less than said predeter 
mined maximum poWer level; 

de?ne, responsive to said disabled poWer, a connection 
poWer limit loWer than said maximum poWer level by a 
guard band; 

monitor, via said at least one poWer sensor, a second total 
poWer consumption subsequent to said disabled poWer; 
and 

enable, via said associated one of a sWitch and a variable 
current limiter, poWer to a poWered device only in the 
event said monitored second total poWer consumption is 
less than said connection poWer limit. 

15. A poWer over Ethernet manager according to claim 14, 
Wherein said poWer over Ethernet control circuitry is further 
operative to: 

determine the poWer consumption When operating of said 
at least one poWered device being disabled. 

16. A poWer over Ethernet manager according to claim 14, 
Wherein said guard band is a function of said determined 
poWer consumption of said at least one poWered device hav 
ing said poWer disabled. 

17. A poWer over Ethernet manager according to claim 14, 
Wherein said poWer over Ethernet control circuitry is further 
operative to set said guard band to Zero responsive to one of: 

a predetermined time elapsing from said disabling of 
poWer; and 

said monitored second total poWer consumption being less 
than said connection poWer limit. 

18. A poWer over Ethernet manager according to claim 14, 
further comprising a detection functionality responsive to 
said poWer over Ethernet control circuitry, and Wherein said 
poWer over Ethernet control circuitry is further operative to: 

detect, via said detection functionality, an unpoWered poW 
ered device associated With a higher priority than the 
priority associated With said disabled at least one poW 
ered device; and 

set said guard band to Zero, responsive to said detected 
poWered device. 

19. A poWer over Ethernet manager according to claim 14, 
Wherein said poWer over Ethernet control circuitry is further 
operative to: 

detect a request to increase allocated poWer to a poWered 
device associated With a higher priority than the priority 
associated With said disabled at least one poWered 
device; and 

set said guard band to Zero, responsive to said detected 
request. 

20. A poWer over Ethernet manager according to claim 14, 
Wherein said disabled at least one poWered device comprises 
one of: 

a last poWered device of said sequentially poWered plural 
ity of poWered devices; and 
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a lowest priority powered device of said sequentially pow 
ered plurality of powered devices. 

21. A power over Ethernet manager according to claim 14, 
wherein said enabling of power comprises increasing an allo 
cated power to said powered device by setting said variable 
current limiter. 

22. A power over Ethernet manager according to claim 14, 
wherein said power over Ethernet control circuitry is further 
operative to determine, via said at least one power sensor, the 
power consumption of each of said disabled at least one 
powered device, and 

wherein said de?ned connection power limit is associated 
with each powered device having said power disabled, 
said de?ned connection power limit being de?ned indi 
vidually for each disabled at least one powered device as 
a function of said determined power consumption. 

23. A power over Ethernet manager, comprising: 
a power over Ethernet control circuitry; 

a plurality of ports, each of said ports having associated 
therewith an electronically controlled switch responsive 
to said power over Ethernet control circuitry; and 

at least one power sensor, in communication with said 
power over Ethernet control circuitry, and operative to 
sense an amount of power drawn via each of said plu 
rality of ports, 

said power over Ethernet control circuitry being operative 
to: 

power a plurality of powered devices each connected to 
particular one of said plurality of ports over communi 
cation cabling; 

determine, via said at least one power sensor, a ?rst total 
power consumption responsive to said powered plurality 
of powered devices; 
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disable, in the event that said determined ?rst total power 
consumption exceeds a predetermined maximum power 
level, via the operation of said associated electronically 
controlled switch, power from one of said powered plu 
rality of powered devices; 

de?ne, responsive to said disabled power, a connection 
power limit for the port associated with said disabled one 
of said powered device, said connection power limit 
being lower than said maximum power level by a guard 
band; 

monitor, via said at least one power sensor, a second total 
power consumption subsequent to said disabled power; 
and 

enable, via said associated electronically controlled 
switch, power to said disabled one of said powered 
devices only in the event said monitored second total 
power consumption is less than said connection power 
limit. 

24. A power over Ethernet manager according to claim 23, 
further comprising a detection functionality responsive to 
said power over Ethernet control circuitry, said power over 
Ethernet control circuitry being further operative to: 

detect, via said detection functionality, that no powered 
device is connected to the port associated with said 
powered device having said power disabled; and 

set said guard band to Zero, responsive to said detection. 
25. A power over Ethernet manager according to claim 23, 

wherein said power over Ethernet control circuitry is further 
operative to set said guard band to Zero responsive to one of: 

said monitored total power consumption being less than 
said connection power limit; and 

a predetermined time elapsing from said disabling of 
power. 


